The primary goal of the Human Connectome Project (HCP) is to delineate the typical patterns of structural 35 and functional connectivity in the healthy adult human brain. However, we know that there are important 36 individual differences in such patterns of connectivity, with evidence that this variability is associated with 37 alterations in important cognitive and behavioral variables that affect real world function. The HCP data 38 will be a critical stepping-off point for future studies that will examine how variation in human structural 39 and functional connectivity play a role in adult and pediatric neurological and psychiatric disorders that ac-40 count for a huge amount of public health resources. Thus, the HCP is collecting behavioral measures of a range 41 of motor, sensory, cognitive and emotional processes that will delineate a core set of functions relevant to un-42 derstanding the relationship between brain connectivity and human behavior. In addition, the HCP is using 43 task-fMRI (tfMRI) to help delineate the relationships between individual differences in the neurobiological 44 substrates of mental processing and both functional and structural connectivity, as well as to help character-45 ize and validate the connectivity analyses to be conducted on the structural and functional connectivity data. 46 This paper describes the logic and rationale behind the development of the behavioral, individual difference, 47 and tfMRI batteries and provides preliminary data on the patterns of activation associated with each of the 48 fMRI tasks, at both group and individual levels.
The primary goal of the Human Connectome Project (HCP) is to 56 delineate the patterns of structural and functional connectivity in 57 the healthy adult human brain and to provide these data as public re-58 source for biomedical research. However, we know that there are im- The data to be collected on healthy adults in the Human
76
Connectome Project will be a critical stepping-off point for future stud-77 ies that will examine how variation in human structural and functional 78 connectivity play a role in adult and pediatric neurological and psychi-79 atric disorders that collectively incur a huge economic cost to the coun-80 try of the US (e.g., estimated $320 billion in 2002 alone) (Insel, 2008) . 
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There are numerous ways in which the regions of activation iden-189 tified in the tfMRI data could be used to facilitate the examination and
190
interpretation of the functional and structural connectivity data.
191
Some examples that the HCP has discussed include: 1) using peaks ways in which the tfMRI data can be used to help guide, validate 208 and interpret the functional and structural connectivity data.
209
Our choice of tfMRI tasks was driven by the following consider- 
In our design of the tfMRI battery, our goal was to be as efficient as within an amount of time feasible given subject burden concerns.
252
More specifically, this goal involved three types of design choices. 
Behavioral and individual difference paradigms Table 2 ), but is not using any Toolshed measures. The 327 HCP is not using the visual acuity measure from the Toolbox because 328 it requires a larger testing space than was available (see below for al-
329
ternative measure included in the HCP) and is not using the balance group has developed. Here we describe the additional tests being ad-343 ministered (see Table 3 ), and full details on the task parameters can 344 be found in the Supplemental materials. 
an abbreviated version of the Raven's developed by Gur and col- 
Physical function. We also assess blood pressure, height and weight, and Hemoglobin A1c as a measure of glucose levels over time.
453
tfMRI paradigms
454
Overview. We considered a number of different domains when devel-
455
oping the battery for the tfMRI component of the HCP (see Table 1 ).
456
We initially considered including retinotopy, and began to pilot two is "For example, after a story about an eagle that saves a man who had 598 done him a favor, participants were asked, 'That was about revenge or 599 reciprocity?'" The math task also presents trials auditorily and re-600 quires the subjects to complete addition and subtraction problems.
601
The trials present the subjects with a series of arithmetic operations
602
(e.g., "Fourteen plus twelve"), followed by "equals" and then two shape, does the bottom pair also differ in shape). In the control 640 matching condition, the participants are shown two objects at the 641 top of the screen and one object at the bottom of the screen, and a 642 word in the middle of the screen (either "shape" or "texture"). They 643 are told to decide whether the bottom object matches either of the 644 top two objects on that dimension (e.g., if the word is "shape", is 645 the bottom object the same shape as either of the top two objects).
646
For the relational condition, the stimuli are presented for 3500 ms, Table 4 ). Reward vs. Punishment Reward vs. Punishment data. In phase I, we compared this task to one using negative and neu- 
Processing 
Results

867
Behavioral data 
984
Motor
985
The activation for the motor mapping task was so strong that we 986 had to use a higher threshold for displaying the group maps, though the tongue activation ventral to the hand activations (Fig. 7) . We temporal cortices, including the anterior temporal poles bilaterally.
1003
As to be expected, activation is somewhat stronger on the left than 1004 on the right. In Phase I, we had compared this task to a sentence pro- 
1011
Social cognition (theory of mind)
1012
The group maps showed activation in a number of regions typical- 
